Jul 02 2007 VxOlPli LRU Office of Calvin Ward 9258559214 



Claims after this response; 

Claim 1 (Currently Amended): A method of characterizing an intermediate frequency 

(TF) 

response of a receiver comprising: 

detennining an estimate of an actua] IF response of the receiver from IF responses of 
the receiver under lesl measured for overlapping frequency bands and a set of conversion 
coefficients computed froni the IF responses, such that the estimate reduces an effect of an 
uncertainty in knowledge of a radio irequency (RF) stimulus 5ngnal used in the IF response 
measuirmentsi 

wherein each of said measured IF responses of the receiver under lest is a function of 
frequency, and 

is derived from measurements made at a plurality of frequencies within each of said 
overlapping frequency bands . 

Claim 2 (Original): The method of Claim 1 fiuther comprising: 

measuring the IF responses of a receiver for a plurality of the overlapping frequency 

b£mds; 

computing the set of conv^sion coefficients from the measured IF responses. 

Claim 3 (Original): The method of Claim 2, wherein measuring comprises averaging 
measurements of the IF frequency response at the overlapping frequency hands of the 
plurality. 

Claim 4 (Original): The method of Claim 1, wherein ihe uncertainty in knowledge 
being a result of one or both of an uncertainly in knowledge of a baseband transmitter filter 
frequency response and an uncertainty 1 n knowledge of a spectrum of a baseband stimulus 
signal. 

Claim 5 (Original): The method of Claim 1, further comprising: 
removing an effect of a radio frequency (RF) lilt in a magnitude response of an RF 
portion of the receiver. 

2 

PAOE 4/24 « RCVD AT 7/2/2007 10:24:29 PM [Eastern Daylight Time] * 8VR:U8PTO-EFXRF-2/10 * DNI8:2738300 * 0810:9258959214 * DURATION (mm-ss): 07-52 



Jul 02 2007 7:01PM LfiU Office of Calvin Uard 9258559214 



Claim 6 (Currently Amended): Th e m e thod of Claim 5 A method of characterizing an 
intermediate freouencv (IF) response of a receiver comDrising: 

determining an estimate of an actual IF response of the receiver from IF responses of 
the receiver under test measured for overlapping frequency bands and a set of conversion 
coefficients computed from the EF responses, such that the estimate reduces an effect of an 
uncertainty in knowledge of a radio frequencv (RF) stimulus signal used in the IF response 
measumments: and 

removing an effect of a radio frequency (RF) tilt in a magnitude response of an RF 
portion of the receiver , 

wherein removing the effect of the RF tilt comprises: 

determining die estimate at a first setting of a local oscillator of ihe receiver to obtain 
a non-image estimate X (k); 

adjusting the local oscillator to a second setting corresponding to an image IF 
response of the receiver relative to the first setting; 

determining the estimate of the actual IF frequency response at the second setting to 

obtain an image estimate X unager^^; and 

combining the non-image estimate X (k) and the image estimate X imaeeW response 
to cancel the effect of the RF tilt in the coriibined estimate of Uie IF response. 

Claim 7 (Original): The method of Claim 6, wherein combining comprises computing 
a square-root of a product of the non-image estimate X (k) and the image estimated X inuige 
(k). 

Claim 8 (Original): The rriethod of Claim 1, wherein the IF responses are measured 

for overlapping freciuency bands comprising: 

applying a radio frequency (RF) stimulus signal to an input receiver; and 
measuring an IF output signal response at an output of the receiver for each of a 

plurality of the overlapping frequency bands. 

Claim 9 (Original): The method of Claim 8. wherein measuring an IF output signal 
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response further comprises computing a transfer characteristic for the IF output signal 
response measurement. 

Claim 10 (Original): The method of Claim 8, wherein the RF stimulus signal is a 
broadband signal comprising one or both of a summation of a plurality of sinewaves and a 
periodic chirped waveform. 

Claim 1 1 (Currently Amended): The method of Claim lO A method of characterizing 
an intermediate frequency (TF) r&sponse of a receiver comprising: 

determining an estimate of an actual IF response of the receiver from IF responses of 
the receiver under test measured for overlapping frequency hands and a set of conversion 
coefficients computed from the IF responses^ such that the estimate reduces an effect of an 
uncertainty in knowledge of a radio freaueacv (RF) stimulus signal used in the IF response 
measurements; and 

removing an effect of a radio frequency (RF) tilt in a magnitude response of an RF 
portion of the Teceiver; wherein the IF responses are measured for overlapping frequency 
bands comprising: 

applying a radio freciuency (RF) stimulus signal to an input receiver: and 

me^isuring an IF output signal response at an output of the receiver IVm: each of a 
plurality of the overlapping rrequency bands: 

wherein the RF stimuluis signal is a broadband siji^nal comprising one or both of a 
summation of a plurality of sinewaves and a periodic chirped waveform: and 

wherein the broadband signal is a periodic broadband signal having a period that is 
reciprocal of a measurement frequency resolution 4/» ^ step size or tuning resolution of the 
receiver being an integer multiple of the frequency resolution Af, ihd step size or tuning 
resolution of the receiver being either a difference between center frequencies of adjacent 
frequency bands of the plurality or a tuning resolution of a local oscillator of a down 
conversion stage of the receiver. 

Claim 12 (Original): The method of Claim 1, wherein a conversion coefUcient of the 
set defines a relationship between the actual IF frequency response and the IF frequency 
responses measured for overlapping frequency bands. 
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Claim 13 (Currently Amended): Tho motliod of Claim 12 . A method of characterizing 
an intermediate freguency (IF) response of a receiver comprising: 

determining an estimate of an actual IF response of the receiver from IF responses of 
the receiver under test measured for overlapping frequency hands and a set of conversion 
coefficients computed from the IF responses, such that the estimate reduces an effect of an 
uncertainty in knowledge of a radio frequency (RF) stimulus signal used in the IF response 
measurements: 

wherein a conversion coefficient of the set defines a relationship between the actual IF 
frequency response and the IF frequency responses measured for overlapping frequency 
bands: and 

wherein the relationship between the measured IF frequency responses and the actual 
LF frequency response is given by 

Yi(k)=a'rX(k) + Ni(k) (7) 
where ai is an ilh conversion coefficient of the set, Yi(k) is an ith measured IF frequency 
response, X(k) is the actual TP frequency response, Ni(k) is an introduced error, i is an tnde^ 
variable corresponding to an /th band of a IF response measurement, and k is an index, 
wherein individual values of the index k represent discrece frequencies point in the 
measurements. 

Claim 14 (Currently Amended): Th e method of Claim 12, A method of chitfacteri/ing 
an intermediate frequency (IF) responseof a receiver comprising: 

determining an estimate of an actual IP response of the receiver from IF responses of 
the receiver under test measured for overlapping frequencv bands and a set of conversion 
coefficients computed from the IF responses, such that the estimate reduces an effect of an 
uncertainty in knowledge of a radio frequency (RF) stimulus signal used in the IFrestX)nse 
measurements: 

wherein a conversion coeflicient of the set defines a relationship between the actual IF 
fireQuencv response and the IF frequency responses measured for overlapping freouencv 
bands: and 

wherein the sel of conversion coefficients ^ifeis chosen to minimize a sum-square 
difference between the measured IF responses for a plurality of die overlapping frequency 
bands. 
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Claim 15 (Currently Amended): Tha modiod of Claim 12. A method of characterizing 
an intermediate frequency (TF) response of a receiver comorising: 

determining an estimate of an actual IF response of the receiver from IF responses of 
the receiver under test measured for overlapping frequency hands and a set of conversion 
coefficients computed from the IF responses, such that the estimate reduces an effect of an 
uncertainly in knowledge of a radio frequency (RF) stimulus signal used in the IF response 
measurements: 

wherein a conversion coefficient of the set defines a relationship between the actual lF 
frequency response and the TF frequency responses measured for overlapping frequency 
bands: and 

wherein the set of conversion coefficients €bFejs computed comprising: 
defming a set of half-band IF response measurements in terms of the IF response 
measurements for overlapped frequency band portions, such thai a half of the half-band 
measurements correspond to IF frequency response measurements in upper halT-bands of the 
overlapped frequency band portions, while another half of the half-band measunemenLs 
correspond to IF frequency response measurements Y(k) in lower half-bands of the 
overlapped frequency band portions. 

Claim 16 (Original): The method of Claim IS, wherein definiiig a set ofhalT-band 
measurements in terms of the measure IF responses comprises using an equation 

Zi(k)^Yi(k) A=0.1,.-./N-l> 
Z2(k)=Y2(k) A:=0.1,- -/A^-i; 

andror/=2,3-- (8) 

Z2i-j(k)=Yi(k.) k=(i-J)N, (i-J)N'hJ,'-JNA 

Z2i.j(k)=YiM k^O'DN, (l-UN-^h • JNA 
where Zi(k) is the set of half-band IF response measurements, Y^k) is the measured IF 
responses, i is an index variable corresponding to an /Ih band of a measured IF response, k is 
an index for discrete frequency response measurement points within the ith band, and IN-^ 1 is 
an integer representing the discrete frequency response measurement points measured in each 
/th band. 
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Claim 17 (Original): The method of Claim 1 6, wherein the conversion coefficienLs 
are defined in tenns of another coefficient using an equation 

aM =bf • ar, i = 1 ,2, • • • and Ui-l (9) 

where ai in a conversion coerficient, and bi is the other cocrficienl. 

Claim 18 (Original): The method of Claim 17, wherein an estimate of the other 
coefficient bi is given in terms of the half -band iF response measurements Zi(k) as 

|;z„[A + JV(/-l)]-2,-..[*+^(i-l)] 

hi= *°" • y., '■ — «=l,2,3, - (lOa) 

XI 2„..[A+JV{/-1)]|^ 

where Z^., is the complex conjugate of Z2,-.] . 

Claim 19 (Original): The method of Claim 17, wherein ihe other coelUcienl bi is 
determined by averaging the set of half-band IF response measurements Zi(k) in the 
overlapping half bands. 

Claim 20 (Original): The method of Claim 1 9, wherein averaging the set of half-hand 
IF response measurements Zi(k) comprises using an equation 



i= TtX ^ Pi — ^w. 1=1,2,3,- * (10b) 



Claim 21 (Original): The method of Claim 1 , wherein determining an estimate of an 
actual IF frequency response uses the set of conversion coefficients as weights to determine a 
weighted average of the IF response measurements for the overlapping frequency bands. 
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Claim 22 (Original): The method of Claim 21, wherein determining the estimate of 
an actual IF fre<}uency response comprises converting the measured IF responses to half-band 
measuremenLs, and using a relationship given by an equation. 



:[Ar+(»-l)jv] = if— Z„[/: + (i-l)A^]+-l-Z,,.,[/: + (,--l)A/]|: 



(11) 



where Ci are the conversion coefficients, X (k) is the actual frequency response estimate, Zi(k) 
are half-band IF response measurements, i is an index variable corresponding to an /th band 
of a measured IF response, /: is an index for discrete frequency response measurement points 
within the /th band, and N is an integer representing the number of discrete frequency 
response measurement points measured in each /th band. 

Claim 23 (Original): The method of Claiin 1, further comprising reducing an effect 
of a delay misalignment, the delay misalignment being a random-added delay in the IF 
responses measured at the overlapping frequency bands. 

Clai m 24 (Currently Amended): Th e m e thod of Clai m 1 , A method of characterizing 
an intermediate frequencv GF) response of a receiver comprising: 

determining an estimate of an actual TF response of the receiver from fP responses of 
die receiver under test measured for overlapping frequency bands and a set of conversion 
coefficients computed from the IF responses, such that the estimate reduces an effect of an 
uncertainty in knowledge of a radio frequency (RF) stimulus signal used in the IF response 
measurements: and 

furth e r comprising removing a delay misalignment from either the TF responses 
measured for the overlapping frequency bands of half-band IF response measurements 
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corresponduig to the measured IF responses before the set of conversion coefficients are 
computed from the TF responses. 

Claim 25 (Original): TTie method of Claim 24, wherein removing a delay 
misalignment comprises finding a phase progression in a ratio of the measured IF responses 
from overlapping bands; rriuliiplying the ratio by a complex conjugate of the phase 
progression to remove the phase progression; and opdonally employing the ntlio when the set 
of conversion coefficients is computed. 

Claim 26 (Currently Amended): A method of characterizing an intermediate 
frequency (TF) 

response of a receiver to reduce an effect of stimulus signal uncertainty, the method 
comprising: 

measuring an IF response of a receiver at a plurality of overlapping frequency bands: 
computing a set of conversion coefficients from the TF response measurements; and 
determining an estimate of an actual IF frequency response using the TF response 

measurements and the conversion coefficients, the estimate reducing the effect of stimulus 

signal uncerl^dnty used in measuring; 

wherein each measured IF response of ihe receiver is a function of frcguencv, and 
is derived from measurement^; made at a plurality of fre<3uencies within each of said 
overlapping frequency bands . 

Claim 27 (Original): The method of Claim 26, wherein measuring comprises 
averaging measurements of the IF frequency response at the overlapping fre<iuency bands of 
the plurality. 

Claim 28 (Original): The method of Claim 26, fiirther comprising: 
removing an effect of a radio frequency (RF) tilt in a magnitude response of an RF 
portion of the receiver. 
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Claim 29 (Currently Amended): Tho mothod of Claim 26 . A method of characterizing 
an intermediate frequency (IF) response of a receiver to reduce an effect of stimulus signal 
uncertainty, the method comprising: 

measuring an TF response of a receiver at a plurality of overlapping frequency hands; 

computing a set of conversion coefficients from the IF response measurements: and 

determining an estimate of an actual IF frequency response using the IF response 
mcasuremenUs and the conversion coefficients^ the estimate reducing the effect of stimulus 
signal uncertainty used in measuring; 

wherein the set of conversion coefficients ^«is chosen to minimize a sum-square 
difference between the measured IF responses for the plurality of overlapping frequency 
bands. 

Claim 30 (Original): An iniermediale frequency (IF) measurement system that 
characterizes an IF response of a receiver under Lest, the system comprising: 

a signal generator that applies a radio frequency (RF) stimulus signal to the receiver 
under test; 

an IF processor that receives and digitizes an IF response from the receiver under test, 
the IF response being responsive to the applied RF stimulus signal; 

a controller thai controls the signal generator, Ihe receiver under lest, and the IF 
processor, the contioller processing the digitized IF response; and 

a computer program stored in memory and executed by the controller, the computer 
program comprising instructions that, when executed, implement determining an estimate of 
an actual TF response of the receiver under test from IF responses of the receiver under test 
measured at overlapping frequency bands and a set of conversion coefficients computed from 
the measured IF responses, such that the estimate reduces an effect of uncertainties in 
knowledge of the RF stimulus sigmd. 

Claim 31 (Original): The IF measurement system of Claim 30, wherein the 
instructions that implement determining an estimate comprises instructions that implement 
measuring the IF response of the receiver under test for each of the overlapping frequency 
bands; and computing the set of conversion coefficients from the measured IF responses. 

Claim 32 (Original): The IF measurement system of Claim 30, wherein the 

10 

PAGE 12/24 " RCVD AT 7/2/2007 10:24:29 PM [Eastern Daylight Time] ' 8VR:U8PTO-EFXRF-2/10 ' DN(8:2738300 * 0810:9298959214 * DURATION (mnf>-ss):07-92 



Jul 02 2007 7:03PM LRU Office of Calvin Uard 9258559214 



13 



computer program further comprises instructions that, when executed, implement removing 
an RF tilt in a magnitude response of an RF portion of the receiver under test. 

Claim 33 (Original): An intermediate frequency (TF) measurement system that 
characterizes an IF response of a receiver under test, the system comprising: 

a signal generator having an output, the signal generator producing a radio frequency 
(RF) stimulus signal at the signal generator output; 

an IF processor having an output, the IF processor producing an digitized IF response 
at the processor output; 

a controller having an input connected the processor output, a tirst output connected 
to an input of the signal generator, and a second output connected to a first input of the TF 
processor, the receiver under test being connected between a third output of the controller, the 
signal generator output, and a second input of the IF processor during characterization: and 

a computer program executed by the controller, the computer program comprising 
instructions that, when executed, detemiine an estimate of an actual TF respon.se of the 
receiver under test from IF responses of the receiver under test measured at overlapping 
frequency bands and a set of conversion coefficients computed from the measured LP 
responses. 

Claim 34 (Original): The IF measurement system of Claim 33, wherein the signal 
generator comprises: . 

a baseband stimulus source; 

a transmitter baseband filter connected to an output of the baseband stimulus source; 
an up converter connected to an output of the transminer baseband fUter, the 
up convener comprising a tunable local oscillator; and 

a transmitter RF filter connected between Ihe up converter and the signal genentlor 

output. 

Claim 35 (Original): The IF measurement system of Qaim 33, wherein the signal 
generator comprises: 

an RF stimulus source; and 

a Uansmitter RF filter connected between an output of the RF sdmulus source and the 
signal generator output. 
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Claim 36 (Original): The IF measurement system of Claim 33. wherein the TF 
processor comprises an analog-to-digital converter that converts an If output signal from an 
output of the receiver under test into a digitized TF response. 

Claim 37 (Original): The IF measurement system of Claim 33, wherein the 
controller is one or more of a general -purpose computer and a specialized processing engine 
or element. 

Claim 38 (Original): The IF measurement system of Claim 37, wherein the 
specialized processing engine or element comprises one or both of an embedded 
microprocessor and an embedded microcomputer. 

Claim 39 (Original): The IF measurement system of Claim 33, wherein the 
computer program is stored in one or both of memory of the controller and a computer 
readabl e medi a readable by the co n trol 1 er. 

Claim 40 (Original): The IF measiuremenl system of Claim 33, wherein the 
computer program further comprises insUruclions that implement measuring the IF response 
of the receiver under test for the overlapping frequency bands; and instructions that 
implement computing the set of conversion coefficients from the mea^sured IF responses, and 
wherein the computer program optionally further comprises instructions that implements one 
or both of removing an RF tilt in a magnitude response of an RF portion of the receiver under 
test and removing a delay misalignment from either the measured IF responses or half-band 
measurements corresponding to the measured IF responses prior to computing the set of - 
conversion coefficients. 
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